Isolation of 34 kDa protein from spinach chloroplasts having ferrooxidase and H2O2-dependent dark O2 evolution activities.
A latent form of 'Ferrooxidase' exhibiting ferrocyanide-dependent O2 uptake was detected in the isolated spinach chloroplasts. Presence of a cationic detergent hexadecyl trimethyl ammonium bromide (CTAB) in the medium was essential to induce this activity. The association of this enzyme activity with photosystem II (PSII) particles as well as the ability of PSII particles to show oxidation of H2O2 (catalase like activity) indicated its possible relationship with water oxidation system. The protein catalysing this activity was purified to homogeneity and its molecular mass was found to be 34 kDa. The purified protein showed a complete dependence on an electron acceptor, namely ferricyanide, for the oxidation of H2O2. While with ferrocyanide in the presence of CTAB, the protein exhibits the ferrooxidase activity. For both activities, a sharp pH optima at 6.1 was observed. The km for H2O2 was 12.2 mM. The purified enzyme protein contained 4 atoms of calcium and 2 atoms of iron per mole of the enzyme. Unlike catalase, the enzyme reaction was insensitive to sodium azide even at 500 microM concentration. The enzyme was found to be sensitive to metal chelators like ethylene-glycol-bis-(beta-aminoethylether) N, N+ tetra acetic acid (EGTA) (2mM), alpha,alpha-dipyridyl (500 microM) and 1,10-orthophenanthroline (200 microM). The sensitivity of the reaction to alpha,alpha-dipyridyl and 1,10-orthophenanthroline suggested the involvement of Fe2+ in the reaction. Inhibition of enzyme activity by EGTA and restoration of activity by supplementation of CaCl2 to the EGTA-dialysed sample confirmed the absolute requirement for calcium for this activity. Calcium was absent in the EGTA-dialysed enzyme. Apart from these inhibitors, NaF and NH2OH were potent inhibitors of the enzyme reaction.(ABSTRACT TRUNCATED AT 250 WORDS)